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This report provides inforrtfy.cn on the state* of 
supply and demand for science teacherf at the* present time , and a 
projection of the situation in the mid 1S8€ v s. 3fce demand for 
teachers since 1970 # including science t<achets # "hat fallen 
drastically, and very few teachera h^ve bee^ hired tecavie of 
declining enrollment and-fiscal p^ojoiems, teacher turnover has been 
sharply reduced ^creating an aging, static teacher pepulatien./ Since 
1973 the output of high schcol teachers in Academic sub jectjsjfoas 
^ropp^d U3 percent* This dr&p in teacher production coupled wi€h a 
"loss in teicher ^training capacity in colleges »nd universities nill 
definitely lead to a shortage of science teachers in the lid 1980 1 s, 
when an upturn of enrollment, is expected tc take place. <GA) 
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INTRODUCTION „ 

In March 1976 the authors presented a paper calling attention to a possible 
* shortage of science^ teachers in the 1980s, due to a combination of economic 
problems in the schools, declining school-age population, decreased turnover of 
in-service teachers and a consequent aging of th% teachers, heavy declines in 

W>re=service teacher output, and reductions in the capacity of teacher training 

f (2) 

institutions to produce new teachers. Much of the evidence came from statis- 
tics for teachers in general, for little is known about the teacher manpower 
situation for specific academic fields on a national basis, but enough informa= 
tion could be, gathered on science teaching to indicate a strong possibility of 
problems ahead in demand and supply. 

On the surface, that paper seemed to flout conventional wisdom. After all, 
there had been for the several years prior to 1976 a, surplus of new graduates 
seeking teaching jobs* The Department of Health, Education and Welfare through 
the Office of Education, and later through the newly organized Rational Center 
for Education Statistics, had publicized projections of an enormous surplus of 
teacher supply over demand, including continued overproduction of new teachers, 
accumulating to monstrous proportions through the 1970s, For example, one 
report prepared for the Offjce of Education in 1972 that had broad implications 
for federal and local policy decisions stated: 

• * 

For the period 1971 to 1979, , , there will be 3,201,711 graduates (with 

- teaching certificates),.. This would represent over 2,000,000 grad- # 

(3) 

uates prepared to teach in excess of the need,,. 

The large surplus of newly trained teachers anticipated in this projection 
and others of 1 somewhat lesser magnitude projected by the National Center. for ■ 
Education Statistics (NCES) as late as 1975 in their annual publication Projee - 
tions of Education St atistics simply have not materialized, A study funded. by 
NCES, the Preservice Preparatio n of Teachers , contains data based on a well- • 
designed sampling of institutions that prepare teachers and students in those 
institutions, r or the first time there are reasonable estimates available of 
the numbers of persons preparing to bo teachers, The resulting report of this 
survey by Lewln and Associates has been submitted f to NCES but has not yet <been 
released by that agenrv. The statistics quoted from this survey were obtained 



from a diseusfion IVaft of the contractor's report to NCESv which is also 
^public information and is available through the t ERIC system. The data show 
thatj considering not only those who prepared to become teachers but also that 
subgroup who intended to seek jobs in teachings for the year 1976-77 only ' 
.about 25 s OOO^would be unable to f in^teaching jobs out of approximate^ ten 
times that number,, who were in pre-service programs. This figure includes aM 
teaching positions at all levels* and reflects both a drastically ^reduced * 
demand and a large reduction in supply since the year 1969-70,^ 

v 

However, the forecasts of 1972 and thereafter of exceedingly large sur- 
pluses of new. teachers relative to demand had a profound effect. Decisions 
were made that were probably, appropriate to the times when the existence af ' 
a surplus in-teach'er supply became obvious in 1972,, Thi administration of ■ 
the Education Professions Development Act (EPDA) began shi^tin^ emphasis from" ; 
pre-service to inservice teachers, and to the training of teachers, in certain 
specialties related to handicapped, bilingual, and disadvantaied children. 
The message was clear: curtail pre-service education programs. It was 
reflected not only in Federal government policy^but in action^^^ken by state- 
government education authorities. But the message was too simples it ignored 
a whole set of counter-trends even trren taking place* Moreover, it ignored 
the long-range effects of curtailment in the 1970s of pre^service teacher 
education in the colleges. 




During the 1970s major changes occurred inV"Pi-u!' composition of the second- 
ary school teaching staff, as well as in the constraints on 'the demand/ supply 
system for teachers to which the country had become accustomed in the 1950s 
and 1960s, These changes will interafct with the reduction in teacher train- 
ing capacity Imposed during the 1970s in an adverse fashion when we reach the 
1980s. .Little attention has been paid tp^those consequences, 

# 

The authors in their 1976 paper were concerned about %he lack of usahle 
statiptics on placements of new teachers, turnover of, the in-service staff, 

at 

production of new teachers, actual sizi of classes (as opposed to estimated 
student / teach erjjn&t i o calculated from gross sources), and differences among 
academic disciplines or regions of ^the country was shown* We knew that there 
was surplus of trained beginning teachers- eoming^from colleges and universi- 
ties, but was the, surplus the same in all fields? Would the surplus continue 
unabated, even snowballing w i t ever-] a rger numbers of new teac he C^r gradun t ing 



i into un^mpdnvm^nr ? Wa** the retirement rate of experienced tfeachers constant 
through rhp 19ft(l« t the 1970s, an* projected fnto the 1980s? Could the pre- 
sent surolus generate its own feedback and hum off teacher production, even 

, cause overreaction? ("mild the capacity to train new teachers become impaired 
hy the late 1 970s, making it necessary, to rebuild this capacity if a^need 
should develop for more teactfbrs in the 1980s? What is the lead time for 
building up a teacher training capability, recruiting undergraduates into /the 
program, assessing the f hen-current needs of new teachers for that era, and 
incorporating rvew, requirements into the program? Is there a danger of a wave 
of irements in the mid-1980s, particular] v among science teachers? Would ■> 

— Hfis turn into a sudden shortage of teachers because of severe reductions in 
science teacher production during the previous few years? 

• v 

-There seemed to he no. mechanism for long-range planning or even fact 
gathering. Government agencies, notably the National Center for Education 
Statistics, did not have current and believable information on most of the 
indicators of teacher supply and demand tliat would provide a sense of develop- 
ing trends, a situation that is discussed in considerable detail' in this paper, 
Organizations of the various segments /of the education professions seemed to 
he out of touch with the long-range possibilities of the changes that had been 
taking place, Two organizations that' had been collecting statistics in pasj: 
vears for their own purposes— the American Association of Colleges for Teacher 
Education (AACTF) and rhe National Education Association (NEA) --were concerned 
with parts of the issue but were unable to providj current data on specific 
elements such as rates and trends of new teacher production (those who, upon 
graduation, will be seeking their first teaching jobs) and rates for teachers 
leaving the profession for all teachers in secondary - school positions, let 
alone for those in science and math, * 

\ 

Most disappointing was the seeming indifference of e ducat ion professionals 
as a group and their organizations to these questions, Since there was at the 
time an obvious teacher surplus, drastic policy decisions were being made all 
over the country to reduce product ion^of new teachers. However, no group 
seemed %o he considering the trends from the national viewpoint—certainly not 
in the science ten c h l n g nr n f e s s i ons . Ear h p e r son s c emed -caught in his or her 
little niche, trving to cope with developing crises 'of staff or program on his/ 
her own campus. The big picture was he- i ng tost, 

t 
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THE PROBLEM 



1 * 

There may will be a severe shortage of high school teachers in the natural 
sciences and mathematics after 19B5 ^ perhaps even earlier. Very few teachers 
have been hired during the 1970s* 'and the existing teacher population is grow- 
ing older, The output of new science teachers at the undergraduate level has 
tapered off* and even the machinery for^p reducing new teachers is being par- . 
t tally dismantled, By the middle 1980s a large proportion of the* teachers -now 
in service -will be reaching retirement " age f but replacements will be in very 
short supply, * ' A 

t ■ 

There is a strong possibility that the current surplus of new teachers" 
may turn ipto a shortage b^the middle 1980s,' If this should happen, there 
will probably be a significant drop in the quality of science education taught ■ 
in the high schools, whi^h of course will quickly affect the colleges, 8ub^ ■ 
standard teachers will "then probably fill vacancies in science departments f 
and the curriculum needed to educate students for technically oriented careers . 
would deteriorate, . . " 

T|ie overall health of. the science/ technology components of our Society 
may thus be threatened during the latter part of the century # The country's ' 
economy rests on the quality of its technology, For many years employment in 
the professions and in the industrial sector has increasingly demanded techni- " 
cal knowledge and slcills. Forecasts indicate that this trend will continue. 
These 'skills are acquired only after a strong foundation in mathematics and 
the sciences has been provided during the normal years of school ing> The 
potential teacher shortage has serious implications for our economy and also 
for th^ employability of high school graduates and the competence of the work- 
ing force/ 

The situation has its roots in the socio-economic problems of schools in 
the 1970s, Afifer two decades of burgeoning growth and spiraling costs there 
has been a sudden freeze on expansion and a "hold thyTine" attitude on 
expenses. The school-age population started dropping at thei kindergarten 
level in the late 1960s, and by now the, decline has reached the secondary 
level, ^ ^Consequently the teaching force* in high school academic- subjects 
will remain relatively constant in size, Hiring of new, voting teachers hfts 
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dropped greatly. In general, only replacements are being hired, and sometimes 
vacancies are left unfilled because of 'local problems. For a variety of rea- 
son^ a smaller loss to the system than in the 1960s has 4 , occurred from among 
the^group of older, highly experienced teachers. Thus, there is an agigg teach- 
ing population with very little infusion of younger people. 

." V * ' - ' 

News of the hiring freeze affects^the plans of college-age students who 
* (6) 

might* otherwise enter the teaching profession. Drastic drops in enrollments 

for preserviee teachers have already taken plac^^l^^consequence ^ colleges 
suffering^ from their own financial binds have been cutting back on their commit- 
ments to teaching programs, ^ By now, relatively few undergraduates are ' 



preparing t© teach, and the supply of new teachers is drying- up , 

The demand foqr teachers since 1970— Including science teachers— has fallen 

drastically. The National Center for ^dtfcation Statistics (NCES) reports 

periodicaYly on the* size of the nation's staff of education professionals. 

From these reports it can be deduced that the average annual growth rate of ^ % 

classroom teachers (all fields, elementary plus secondary) from 1959 to 1969 

was 4. 16 percent; from 1969 to 1975, however - , the average growth suddenly 

(8) 

plummeted to 1.43 percent- per year. Furthermore, the NCES growth statistics 

are obscured by disproportionate increases in certain categories of teacher and 
"instructional, personnel 1 * not associated with the traditional academic areas! 
special educat ion f-occupat ional /vocational education, and some others. In 
fact, these categories ard^still considered in short supply nationally and 
hiring s proceeds unabated. Therefore, if any net increase should appear in the * 
total instructional force within the near futuxe it will most likely be h^vily 
weighted with these teachers. 

y 

s 

There is little reason to expect growth in the teacher force for the next 
decade* since both elementary and secondary school enrollments have been declin- 
ing since 1973, -In" fact, decline in the total number of classroom teachers has 
probably already set in, and will continue until 1985, In the middle 1980s an 
upturn in elementary school enrollment is expected because of a change in the 
birth rate as the World War IT "baby boom 11 generation begins producing families, 
This will cause a reversal of the decline for elementary teachers, but it will 
be several more years before this bulge reaches the secondary • schools .^'^ 



* ■» f. 

> 4 % 

* f * 

The only other factor that, could mitigate the magnitude of declirffe in 
the force would be decreases in pupil/ teacher ratio* (The lower this ratio* 
of course, the greater the number of teachers that will be required to serve 
the same number of students,) There were dramatic decreases in this ratio in 
the 1960s and info the early 1970s, and NCES projects a continued decrease to 
* 1984. The best guess, h^wev^r, is that this has alre^jy^ bottomed o^£\ and 

may be reversed, despite NCES projections. Fiscal problems are becorfing so 
'severe that many school districts are known to be foregoing replacements of > 



teachers who leave and are thpn increasing class size, While tlere are not 
yet any quantitative estimates of this trend, it appears^§n recent samplings 

of science enrollments carried out by Ohio State University as part of ERIC/ 

■ w f 12 ) v 

SMEAC f s periodic assessment of science teaching, 

Pupil/teacher ratio is one of those statistics that often seem to have 
little relation to the numbers of students a science teacher faces in each 
of his classes.* There is reason to believe that class size may well be 
increasing for the high school teacher, because the ratio officially reported 
includes in the denominator instructional personnel without daily responsibii^ 
ity for a defined set of pupils. If these other-than-classrook teachers are 
gaining in number, as would appear to* be the case, then the pupil /teaefTer 
ratio tells us less than we need to know about the actuad load of the average 
classroom teacher—and changes in that load* At present there is legitimate 
pressure for equity in the education of handicapped children, and for provi- , 
sion of appropriate services for the emotionally disturbed student, Teachers 



with these special skills have been and will continue to ^e added to the staff, 
sometimes by legislative mandate, sometimes by court order. The science 
teacher ^functioning with the large majority of "normal" children, however, 
may find his class size^ increase a* hit because of the sudden jump in costs 
"bf special education. At the same time, vacancies in the traditional academic 
fields may be unfilled, or at best filled for only a fraction of the vacant 
positions, for the same reasons of fiscal constraints C Statistics as they 
appear in national totals fail to sort out the components of the ratio^ and 
leave the reader in douJbt^Ls to whether,, he is* correctly interpreting the 
current literature on educational^ trends or must question the validity of 
the statistics reported i ^ v , 

NCES itself contrihutesVto tkfe 'confusion* Not only were .their projec-" 
t ions on the extent of preserviee teacher overproduction through the end of 
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rOm .grisly overestimated, bp£ their projections on pupil/teacher ratios * 
. |or the same period are open to Vuestion, * NCES off#cs projections of con- 
tinued "declines in the ratio through the end of the decade ffterely by " 

\ extrapolating the trenti toward reduction encountered from 1963 to 1973 

I t * 

This flies in the/¥ace of ail recent evidence hf actions taken by school 

districts confronted with # f iscal ^crises. The reasonable assumptidn is^thdt 

pupil/teacher ratios in high school science cllsses will not decrease* at all 

and in fact may rise. For purpo"Bep of this paper the authors assume no 

change in this variable from 1976 to 1985, treasonably conservative guess 

.based on current information* , , . 

If growth of the science teaching staff is ended s the only access that 
newly trained teachers have to placement in a school classroom is through 
teacher turnover , Mobility of experienced teachers has in the past contri- 
buted to employment opportunities for the new teacher with a recent B,S, , or 
for one holding an !^5, without a tenured position. The present tight market 
has-reduced that avenue almost certainly, but no data are available, Other 
teacher movements /out of the prof ession— retirements , changing careers, 
assumption of administrative duties, deaths, leave for a few years to* raise 
children — will continue* ' - ^ 

•• • • . ^ 

For new teachers , these wAl be the openings they seek; how many vacan- 
cies there will be is conjectural. The rate of these movements out of the 
classroom is subject to fluctuation. The many personal and economic factors 
^entering into ^eacher turnover coalesce into an annual rate, but this fluc- 
tuates within 'limits , For dm? purposes the useful component of the teacher 
turnover factor is teacher termination rather than the component due to 
lateral "transfer from one position to another, since this is the source of 
vacancies , in the system, NCES uses an estimated rate of 8 percent per year 
for teacher turnover—apparently synonymous with temporary and permanent ' 
t ermin&tion—in projecting future demand for teachers, basing this figure 
on historical data. 



There is disagreement as to whether an 8— percent termination rate is 
applicable to the present teacher population, The Rand Corporation performed 
an intensive study of educational personnel for- the Department of Health, 
Education and Welfare and published a series of reports under the general 
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title Anal ysis of tn^ Edugat i_ongl m Personnel System during 1973 and 1974, In 
the voIiiVne devoted to teacher turnover the? fo] lowing conclusions are reached 



The standard predictive method in- fins field is simple trend analy- 
' .sis, hut/ if is not valid here. There is substantial year-to-year 
variation in termination rates afid no consistent trend I hut even 
more important, estimates of future -rates must he modified in light 
of^the changes in the teaching pro f esji J otiT~' Xhq/mos t significant 
4 change i& the trorpfendous expansion' of the^t eaehing force in the 

J*960s t followed by detaining school enrollments in the t970^ : i A m 
^concurrent change 4s the improved economic status**of teachers'. The 
\ * r political and organizational strength of teacher groups may allow 

working teachers to retain their .economic gains even in the face of 
a teacher surplus, 

y The results in tin's report indicate that termination rates will fall 
in the next few years because of the youth of the present teaching 
force and the at trac t i veness—and scarcity—of teaching jobs, But* 
as the force ages, the rates should rise back to about 7-10 percent 
at the end of the decade, 

... the 'teaching force - r now has a median aje of ,oni/y 3.^ P As the flow 
of new peTffrle dries up the 1 force wi ll a*ge , so the drop in retire- 
•me n t. s wil l be only temporary and retirements ^ in the late 197Gs^ and 
1980s should be quite high, * * * * In sum, the overall rates of termin^ 
at ion Will fall because of the attractiveness of teaching jobs, the 
perceived difficulty of regaining a lost job, and the youth of the 
p r %s e n t for c c t In t h e I 9 6 0 s t h e t e rm i n a 1 1 o n ra t e s va r i e d f rom a bout 
7 to .1 0 p e r c e n t . Th e c f f e t ■ t o f t h e f a c tors listed h e r e s ho u I d b e 
lowered rates to ahjput 5 to 8 percent In Che next few years, rising 
to 7 to 10 percent fiy 1 980, ^ ■ 

' ■ . J j * 

The importance of n drop in the termination rate for teachers is in the 

reducp^on of openings for the new teacher . For example* in a teacher force 

of 2,200,0 0 0 a c ha n g e « ) f o n e \ ) v r c s c h t a ge po i n f ( f r o m 8 p e r c e n t t o 7 p e reent) 

would reduce teacher demand by .'2,000; 2 per cent age points would reduce Lt 

by 44,000, This . represents perhaps a 12 trn 25 percent possible reduction in 




(IS") 

the net demand for teachers projected by NCES for 1977, ~ It would also 
have a chilling effect on the outlook for teacher education at the under- 
graduate level, 

There are no recent data on "teacher turnover statistics, although NCES ■ 
has expressed a desire to ^conduct a study of this important factor* This is 
another area where current: practices make it ^ffipos'slble to he informed about 
a rapidly developing social and economic tread in education, thus freezing 
policy to a- series of guesses based on extrapolation of obsolete past trends 
or ■ ' even Worse, intuitive judgment based on the biases of incumbent po Tit leal, 
appointees over whose signatures reports are issued to Congress. 

Demand for new teachers has been estimated by NCES urr to 1984, Given 
known statistics on student population, using estimated rates for pupil/ 
teacher ratio and teacher terminations mentioned above, without any adjustments 
for the "recent aberrations that must be taking place in theae rates and that 
have disrupted' smooth trends dating back/into the 1960s, NCES projects a 
■ continued drop in demand for additional certificated teachers down to 145,000 
in 1980, It will then, pick up to 198,000 by 1984, although the expansion at 
that time will almost certainly be for the increased numbers of newly admitted 
elementary school children anil should not affect high school teachert , 

It is our content ion' tha t the projection factors used by NCES for teacher 
terminations and pupil/ teacher ratios actually lead to/overestimates of 
teacher vacancies in the 1970s' and mask the extent of the cycle in which the 
schools find themselves. The numbers of vacancies for new teachers will prob- 
ably be fewer than NCES projects for the lace 1970s and beginning 1980s because 
of the static character of the teaching population and the Influence of econo- 
mic forces in educational financing. This will have a peculiar effect, if it 
sricml d turn out to be true. It will affect production of new teachers even 
more adversely and put even more pressure on teacher training- institutions as 
their graduates find ever fewer opportunities to teach. The result would be 
smaller output of new teachers than anticipated and ' a smaljei^ number of would- 
be teachers i.ft the ''reserve pool" of persons who might be tapped if vacancies 
i open up. Tt may a 1 *;o lend to 1 nss of teacher training mpacitv. 
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SUPPLY OF. NEW TEACHERS 

When vncanciOH in mil? touching ton:*: occur,' ihev are filled either by 
persoys with (1) no previous &xper ionce* but with all the prerequisites, (2) 
by those who lnrk eerta ih qualifying requirements but are otherwise con- ; 
sidered suitable (and who must meet all -requirements * within a specified time) 1 , 
or (3) by persons' who have not been teaching in the last school year hut who 
are* qua L"i f i ed and available. This last is |Iu> "reserve pool" and little is 
known about Its composition, A useful assumption is that the longer a person 

"V 

is in the £ooI without a teaching ass igiim%*nt the less likely he or shgdrfi 1 1 
accept one ia the future; conversely, the most recent. jyje-s^rvice graduates 
in the pool are the best candidates for placement. The smaller the number of 
unplaced teachers recently trained, the smaller will be the number of the 
most likely and most desirable candidates* Thus s the supply of trained 
teachers during the 1970s (particularly now and for the next few years) is 
highly pertinent to issues of supply and demand in r i \ ^jjf^' ' ' ' ' ' 

|" For the moment, discuss ion wi.hl : be concentrated on the production of new 

teachers. Statistics on the annual supply of new teachers are invariably 
estimates for several reasons, NCI'S receives annual reports from colleges 
on degrees granted, but these cannot be translated accurately into pre- 
. service teuc he rs . One c ause Co r . uneer ta in t y is the d i f f icul ty of count ing 
those who are preparing^ to teach hut who are not matriculated for degrees 
awarded 'by colleges of education* This is especially perplexing at the 
secondary school level , for undergraduates may be enrolled as majors in liberal 
arts and sciences while at the same time taking courses required for teacher 
e e r t i f 1 c a t i o n . Co 1 .1 e g e s a n d \ i n i v e r s i t L e s h a v e y va r y 1 n g methods of report ing 
graduates with those characteristics, often lumping them with other arts and 
sciences graduates, sometimes reporting them as graduates certified to teach, 
or even combining them with education degree graduates in one undifferentiated 
number/ The re are institutions where such a student may achieve a degree 
e i t he r from the c a 1 1 e g e o f e d u c a t io n or arts a ncK sciences, with no d iff ere n c o 
in the emp 1 oymen t ma r ke t . 0 t h e r s t a ke 1 1 t c 1 e or/ n o p r o f e s s i o n a 1 e d<U ca t io n 
courses as undergraduates , and then matriculate for master's degrees in edu- 
cation that ulent i f v • the i r subjects of competency ! 

Thus, a head count of o ducat ion deg rees awarded overlooks a Sizable per- 
centage of seconclWry school teachers and a small number of elementary teachers, 



^ . • ( 

* It also includes porsdns prepared for a whole variety of positions in the 
school system who do not- teach in the traditional, academic fields of most 
interest- to readers of this paper; or who even may not serve as classroom 
teachers at nil, .Statistics cai. looted by the states and later reported by 
NCES can separate out the latter groups by enteg^v, but no precise estimates 
are available for, the prospective teacher with a non-education* degree . 
Scieoice teachers- -fall into this category, with both education and Tiberal 
arts degrees* . ' O 

Another difficulty with education statistics is the tendency to re port" 
both bachelor's aild master's degrees in one ,I,ump I"n 4anv, if no t c most, 
states the master's degree is" the standard for permanent certification of a 
teacher, making him ' "fully qualified," Administrators are interested in 
knowing percentages of "fully qualified," but reporting ' which includes in one 
number both bachelor's and master's degrees conferred is quite misleading, 
At first glance one may- consider these totals as the newly produced supply of 
teachers ready for their first position. Masters awardees, however, consist 
of'ac least three groups : (1) those who are already employed by schools in 
teaching positions they will retain 'and who are earning advanced degrees 
while in service, thereby changing: their type of certification and their 
placement on the salary scale; (2) those who are already teachers with some 
degree of tenure status, but who are seeking other educat ion-related positions 
such as guidance counselor or administrator; and (3) those who have no present 
teaching position, or have never had one r and who obtain master's degrees 
before coming on the market for employment, The last group are new teachers. 
The first group are by ' far the most numerous, J 

For purposes of this paper, statistics that include master's degrees will 
be avoided. It Is the supply- of new teachers at the B.S. level, /recently 
graduated from teacher training programs \<s\ th either education of arts and 
sciences degrees, that is o^ interest here. These graduates are traditionally 
the prime sonrrc for- ill I i ne; ' vaci he 1 cs ,~ rinct " Inferential l.y also the largest 
'source for an active reserve pool. Until the recently completed survey by 
Levin and Associates, Tin.- Preserv i ce Preparatio n of Teachers , there ware no 
guidelines for est imar \ ng the percentage of liberal arts graduates who arc 
qua 1 i f i e-d, to teach n t Lhe IS . A, /P. . !3 . level, There, are no separate statistics 
for persons. with teacher qualifications (including those with education 
decrees) in-each of the disciplines taught- in high school. The totals for 



graduates with education degrees include the vorv large m 3 s s of those pre- 
pared fdr the elementary grades , ; |1 tir. other 'educational specialties, hut 
- omit the a r t s and sciences rec ipi onto? equally tjual L f ied to rtwitii, The usual 
approach therefore, is to fix a ratio of r! el igi Me to teach" baccalaureates 
to the total of bachelor's level graduates, thereby .setting a nuterrer for rho 
size of the supnlv entering the. job market in anv one vear, 

The rat in of "eligible bp t each" m torn 1 bacrn.1 aiiren ten used by NOES 
for several yearn .has been 30 percent of each graduating class. This factor 
was applied to tola! graduates and used for ^official." estimates. Another 
/actor was -then applied because at one time 75 percent of \he. "ellgibtfcs" had 
h e e n f o und to he active! y s e e kin g t e a c h i n g jobs in their s p e c i a lti.es, T bus 5 
.10 x .75 x size of h , A , „ c 1 a s s = the number eVigibFe to tench, Both factors^ , 
were derived- from historical data gathered hy the National Education Associa- 
tion in (their studies on supplv nnd demand of teachers, and were thought to 
he validator 19 72? , 

Both these factors are highly suspect, NEA's figure for percent of class 

"eligible rr^4^>ac h" had been higher than 30 percent, and was corrected by the 

Rand Corporation team's study in 1973 = 74 to 30 percent, because of systematic 

h i a s e s i n M f A 1 s moth* "> d s * Tha t r e s e a r c h to a m then i mm e d 1 a t e 1 y rejected t h e 3 0 

p e r e e n t figure for t h e A 9 7 0 s , p r i -so n t i n g c o n v i n c i n g e v i d e n c e o f a s harp a n d / 

e o n s 1 g t e n t d o wn turn i n p r o d trc t i 0 n o f n e w t e a e h c r s from 1966 to 1972, and ' 

offered reasons why the true figure was even lower at the time of their report 

(18) 

.(1974) with even further dec lines, f or the remainder of the decade at least, 
^Fur thermfe\r e , f if in times of excellent employment prospects 75 percent of the 
' ''el igihles" actually sought teaching jobs, when the market becan\e ^depressed 
there was every reason to estimate n lower percentage of "cl Igihles" seeking 
extremely hard-to~find teaching "jobs, NCKS, however, was slow in abandoning 
the historically established factors even when all current information showed 
t ha t the y we r e c ha n g in % , 1 t h i s ha s 1 e d to absurdly high p r o j e c t io n s o f a 
t e a c h e r s u r p I us, rn i s d ire c ting d e c i s i o n ma k e r s a bout i t s ma "g n i tude , 

A flagrant example of infrexible perpetuation of obsolete estimates 
occurred in a re 1 ease by the Office of Education which was at the same t ime 
a report to Congress and a puhl icitv release mentioned repeatedly in the 
press. Using pro 1 ec t ions from Nf; KB to arrive at the estimates of teacKor 
surpluses this publication spread the word that "even the lowest proideted . 
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surplus in 1 in about 70 percent greater than the* 1975 = 76 surp] us . f * ( 1 9 ^ 
Figures were presented to. show that depending on alternate estimates of 
teacher turnover for the demand component, the smallest surplus projected 
for 1980-81 of beginning teachers in relation to demand would be about 50 
percent , .while the largest surplus projected would be well over 150 percent! ( 2U ) 

'i 

This release^ransaated Unto ordinary language stated that, often: an least 
a decade of dealing with an yvcr-supply of teacher trainees in high proportions, 
the education establishment: would mindlessly continue Co turn out ^largo numbers 
of college graduates who. could not find jobs in education for which they were 
.■ trained. Perversely, It* was proieoted, ever larger numbers of unernp 1 ovabl.es 
would 'be poured from the assembly line e^ch year, because" the number of college 
graduates would increase each vear and .30 x .75 x the number of graduates would 
presumably enter ^ the employment market for teaching jobs, The Rand Corporation 
renorts Were wel 1 in hand long before this publication surfaced, refuting the 
30 percent factor, and yet no sense of balance is' reflected at anv time in the 
bulletin^ It is no wonder, that, -with this ff official fi government report in hand, 
state legislators and educational administrators were willing to emasculate 
teacher education in the colleges, K " 

j Compounding the confusion is the 1976 edition of The Conditio n of Educa- * 

_tion» in which during the same 'year NCLS began to use alternative rates to 

estimate percent of graduating class eligible to teach, apparently in response 

1 ( I) ■ ' 
to Carroll and Ryder's critique. ^ ' One can only conjecture as' to the" 

reasons behind these conflicting approaches in the same department of the 

government, and the consequent dissonaW messages broadcast to the profession, 

but it may be that the OF report was actually prepared much ^earlier and was ' 

released later than anticipated. Unofficial conversations imply that this 

could be the CUso, In*, my event, the lack of consistency is iinfprTuna te , 

because it ohscjires the true, extent of the .problem for decision makers. 



!' et If be/ noted that students do read the papers and make career deci- 
sions Ln accordance with their understanding of future opportunities, although'?- 
not) all. at the same time. Interest in preparing for a teaching career has 
declined, The American Council on" MueatLon conducts an annual Curvey of the 
incoming col lege freshman class, Oiu* item cuvers rnrtvr intentions, Kvi- - ■ 
dently feedback on teacher surpluses began to affect the freshmen by 1970. 
In 1968, 23, 3 'nereent intended to tench; this went to 12,1 percent in 1972 
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and 7*7 percent In 1974, Freshman intensions to enter secondary sghooi teach- 
ing are 'even more startling. In 1968, 14.4 percent of entering freshmen 
indicated a probable career In teaching* at thin level. (Th i s was the graduat- 
ing clays of 1972.)^ Freshmen entering in I u 70 ? when news o f difficulty in 
finding jobs began to circulate, showed 11,3 percent seeking a secondary school 
t ear h ing e a r e e r . This per cen t a g e d r o p p ed t o 6 , b p e r c en L by 1 972 , 4* 2 percent 
in 1974, 3,7 percent in 1976, and in September 1977— the graduating class of 
J 98 1 — onl v 1 . 9 p e r v on t of the en t e r i n g f r e shmen we r e d e c 1 a r ing c nreers in 
.secondary school teaching, Thi'S** data, of course, are for prospective teachers 
of all subjects mjd must be applied by inference to science teacher preparation, 

N^JLe^ence has already been made to Carroll arid Ryder f s empirical test of 
time lag i.n responses of undergraduates te news of teacher surpluses in making 
their own career choices (see p. 5 ). However, the report *hy Morra of Lewin 
and Associates to -iCKS points nut. significant deficiencies in the amount of 
d i rec t ion ^g f ven undergraduates about entering teaching careers. Only about a 
quarter o f t he s t uden t s , accord ing to their survey , rec e ived sy sterna t ic 



counseling on careers in teaching prior to their own decisions to enroll in 
(22) 

t t 1 e pro g r am , On th e t a c e 

teacher training institutions 



(22) 

the program, Un the Lace of it this appears to be a serious oversight by 



) 

The Preservice /Preparat ion of Teachers survey revealed a good deal of 

information on current trends In teacher supply that heret'o'fore had been estl = 

mated by obsolete met h.ods. Table 1 shows that about two- thirds of the 1975 

baccalaureate graduates intended to seek employment immediately as a teacher, 

wh lie a Imo s t 15 pe re en t 1 n t: e nd ed t o e n r o 1 1 for g r ad ua ted eg re es in ed uc a t ion * 

(23) 

Variations among ethnic groups on these items are striking, 

Supply/demand estimates going / hack\ to 1 9^1- are given in Table 2, They 
show the "se 1 1 er f s market" that existed in 'the early 1960s and the relation- 

' ship between demand and undergraduate response as the source of supply for 
t h e n ext. 15 ye a r s , We ma y n o t c , for example, t h e c,o n s t a n t ^a nn u a 1 g r o w t h* in 
d en^a n d t h r o ugh 1 9 6 9 , foil o w l^cl b y t h e b e g 1 n n i n g s o f s h a r p declines in d ema n d 
in ^1970 as estimated by NOES, The supply el ement for' the 1960s is probably 
reasonabiy accurate; thev were provided by the National Education Association 
(NF.A) and were found to npplv to that era, Bv the late 1960s some systematic 

^f-RpTs may have en t ere*.! , hut these data r\rV the best available, 
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Table 1. Plans for work upon graduation and receipt- of initiafteaching certificate as expressed 
recent teacher plication graduates. Aggregate United States, AY 1975-1976. 



by : 



Employment 
As A 
Teacher 



Other 
Trip 1 o ym e n t 



Graduate 
School In 
Education 




Graduate 

School 

Outside 
Educa t i o n Un da cijef 



All Groups Combined 

Fa t her Oc c upa t i on G r oup 
Farm 

Labor, Operative, Service 
Crafts, Protective Service, Technical 
ft Clerical, Sales 

Mana ge r ia 1 , P ro p r 1 e t o r * » 

Professional 

E t hn i c Bag kg r o u n d 
White 
Black 
Asian 
Hispanic 
Am e r i c an Indian 




67.7 
56, 6 
44,1 
84 . 7 
65.4 



4,8 
6,0 

3.7 



1 3 . 9 

25.3 
24. 9 
15.2 



5.8 
5.8 
]1.7 



5.5 
2,0 
1 1 , 0 

34,6 



NOTE: Data arc weighted national estimates based on a nationwide probability sfljjic if of .mid persons 
in their final year of teacher preparation, 
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Table *2. Supply and demand for beginning teachers, Aggregate United States 
AY 1961 through 1976, 





Supply Of 


Estimated Number 


Demand 






. ~^ Beginning 
\ Teachers 


of Persons 
Seeking Work 


For 




Year 


Tea elvers 




1961 T " 


1 140,000 


103,300 


140,000 




( 1962 


1 50, 00(5 


i =i a inn 

110, / uu 


i /. ft nn n 
Iho , UUU 




1963 


151, 000 f 


ill, 400 


rig rt nn 




1964 


175, 000 


129,150 


' 1 £ Q AHA 

i by , UUU 




1965 


196,000 • 


i t I f r\f\ 

144, bOO 


lb / , UUU 




I 966 


^ 201,000 
24 5, 000 


148 , 300 


lob, UUU 




1 967 


1 HO, 800 


=i is /, nnn 
JS4 s UUU 




1968 


'249,000 1 


* ■ 
183 , 800 


ti £ nnn := °^ 
iib , UUU 


- 


^1969 


^ 2 75, 000 


203 , 0,00 


ni £ nnn* 
21b, UUIX 




1970 


2 9(1, 000 


,215 , 000 


1 bo , UU(J * 




1071 (b) 

1 971 


t n f i nn n 
J u y U U ( J 


o 9 r n n n 


'iA9 non 




- _ ™ n ( c ) 
197 2 


120 , 000 


2 3*3, 2 UU s , 


i =7 ^ nn n 
1 / 3 , UUU 




^ 197 3 


322, 000 


23^,600 


168,000 




1974 


305,000 


225,000 


\^ 151,000 




197 5 


259,000 


^91 ,000 


176,000 




^ 1976 (d) 


227,000 


h 67, 500 


144,000 




V 











1 ^> 



Estimated^/ using the percent of graduates reporting that .they would seek 
work as a teacher, See Table 1^-21. \ s ^ 

Supp.lv data for 1.961-1971 .provided' by nr. William Grayheal of the National 
Education Association* 



r. Supply data for 1972t1975 are: weighted national estimates based on a 

nationwide probability sampl^ of 240 schools, colleges, and department^ 



of e ducat ton . 



v. 



Supply data for 1976 are weighted national estimates based on a nationwide / 
probability sample of 3600 persons in/the ir final year of teacher preparation. 

Demand figures for 1951 -1976 were supplied By Dr. Mark Borinsky o f the National 
Center for Education Stat 1st ics and include., demand from both public and private 
schools. 
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However, the PreHervico Preparation of Teachers survey applies to supply 
estimates from 1972 and thereafter, The lag in supply of new teachers com- f 
pared to demand declines from 1970 through 1974 is most striking, with the 
peak in supply reached in 1973. Once the reaction set in, however, the supply 
of beginning teachers dropped by nearly one-third between 1973 and 19761 Mar- 
ket factors were at work, but undergraduates' commitment to their course of 
study seems toVhay£ created much hardship between 1971 and 1974 for many indi- 
viduals. ■ J 

In Table 3 a refinement ot the previous table ^reveals large differences 
according to .teaching specialty. It shows the persistence (relatively speak- 
ing) of those in elementary education in the, face of an abominable market for 

their services, but it also shows .the drastic reaction among those interested" 

■ *- . - 

yj secondary school teaching, Between 1973 and 1976 the secondary school 

beginning teacher supply plummeted to aLfttle more than half of the peak' 

^ear. ta ^l e shows the need ,for separate statistics for secondary school 

aehers in all aspects of the manpower problem. This adaptation of the Pre- 

service. Preparation survey appears in an official NCES public at ion , ^ 25 ^ M 



It becomes apparent from these tables that the enormous surpluses of 
fa£|in4iing teachers projected in the early 1970s failed to take into account 
the natural reactions of students in choosing undergraduate majors. Still 
to be examined, however, is the Ic^-tertn effect on the institutions that 
prepare teachers of this suddjen change in^their output. 

Another source r-F data for the same years confirms the depressed state?" 
of teacher education. The American Association of' Colleges for Teacher Edu- 
cation (AAfTK) co ].:.-(• t s information yearly from each of its member institu- 
t i o n s o n t h e t o t n I n i im b e r s o f l e a c h e r e d u o a t i o n g 4t\ d u a t e s by degree 1 e v e 1 . 
Although these dataware collected for other purposes, they can be analyzed 
for gross t r e nd s o n >o u t p u t of b e gin nl n g t ea ch e rs, 



s 



Table 1.X Supply of heginrfing teachers, by selected area' *1972=73 to 1975-76 (Index; s 100) 

i \r 



' Selected Area, 
Bachelor's Degree 



1972-73 1973=74 |974-75 1975-76 

Number Number pf , Number of Number of 

Graduates Index Graduates Index 'Graduates Index Graduates Index- 



All bachelors 


322 ,000. ' 


100 


305,000 


94,6 


f) 
2594 000 


Special education (bachelor's), , 


% 21,000 


100 


23,000 


109.9 


24,000 


Occupational/vocational (bachelor' s) V 


15 ,000 


100 


13,000 


84.0 . 


. 12,000 


General elementary (bachelor's) , , * * 


121,000 


100 


116,000 


96,2 


94,000 


General secondary (bachelor's), , « , , 


138,000 


100 


126,-000 


91,2 


104,000 



80* 3 ' 227,000 70,2 

11,0 25,000 117.4 

10,000 " 65,3 

87^jo6 71.7 



78,0 
^8,2 
74.8 



80,000 



57.7 



a. This 'figure represents bachelor's degree recipients with certification in occupational A/oca tlonal educa- 
tion only and does not include nondegree teachers available for teaching in occupational /vocational 
education..' ■» \ 

■ • V 

NOTE. —Figures for 1972-73 through 1974-75 are weighted national estimates based on a probability Sample of 



240 teacher preparation programs. Figures for 1975=76 are weighted national estimates based o|i, a 
probability sample of 3,600 persons in their final year of teacher preparationi 



SOURCE: U, S, ^Department of Health, Education and Welfarej National Center) for Education Statistics 
"National Survey of the Preserviee Preparation of Teachers unpublished dwta. 
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o„ "Pi : ' " d -cialties. » -Pn - 

■ ftr - . - ' " t0 June ° r Au ««« graduates of those S * 

tor aH member institutions the number in the "initial " f* " ' 
persons with their first C W?l'- ' " ' ^rtffxcation pbolV. 

th „ ^ r f f * "' ,!;:! "'^ "75 was 283,6281 In 1976 

- that nUmb6r f ?" '°;«*>™ "0,000, . drop' of eMcCly one „ thlrd (26) . 

% 

., „,fr: th " eSrC ° V " ™" b " (the „„„„or ? irles 

U 8 „t ly fOT ,e.„ t „. yMrH it «. „ . M1 „. trends for the Ja ; e r e ' 

,,ro ucers °' »• *« «« w tlie ¥rgest lnfW ; se ; 

producers o£ 8clence Cher's. ; , , - J * c «! 

follows: • Institutes was Identified as' 

» of the years 1973 - 1976; and 

r n ° mlSSlnR th ° Se yMrS th « C would be essentia for 

th%Lj nna]ysis, 



3K: 

These 4 2 me 



*er t«.tl,uel«„ 9 ro „„out 5 percent o f all AACTF 
nd .W , neteent. of aU choso thM tra ,„ tMche „ t „ t|)c 

" ™ " ? » inaeea, aureate decrees received from AACTF ' 
*" l< " 6 »™ t„ e ,o c„Ue R es and unieersi t ■ en L 

«-»«. nf B.A./B.S. dee.teen fen thdse , eiri ari , .,„„„, ,„ ^ 

?r TheS ° " U, " bt '" ' :0nf0r ™ ™* ;'-»» »"-'■ reported bv Mor,a i„ t ,„. 

" r VW PrePa """" St ^'.^»* ««,. tie ta.- sest int.titdtinnn ate " 

" lM " " «« «»« ^d.v of i„ s tlt ut l„„ s . >,„,, t„n„ 

•■alt were tt„ n the states hordorlnp the Oreat Lakee. ' 
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+1. Decl ine- in teacher output for 42 of largest teacher f reducers , 

1973-1976 \ 



Year 



N\imber (a) . Index (b) 



1973 
1974 
'1975 ; 
1976 



60557' ' 


100 


53618 


. ~ 89 


45207 . 


75 


40180 


, 66 



So V otfT™Unpublished statistic* supplied by the American Association o 
ColLcges for Teacher Education, 1977 . 



Percentage of output for 197 3, 




*A .further analysis was made to identify sections of the country with the 
greatest and least declines In teacher production over this period, For this 

* purpose 704 AACTE member institutions were found that had no data, gaps in the 
four-year period. It should be noted again that these statistics include all- 
persdtis receiving the first professional degrees^ifllif ying them to teach, 

, with^ approximately half in the ' elementary field . El aneiit^ry, teacher, .degrees 
did' net decline nearly a Si much ap^did secondary teacher degrees over this 
period, for Morra's data'win the Preservice Preparation study showed that the 
number of piemen t a ry degrees in 1976 was 71,7 percent of those in 1973, while 
f or secfDndary^tMchers the number in 1976 was 57.7 percent of those in 197-3 

Jape Table* 3). Thus, the following statistics contain, an indeterminate mix " 
of elementary and secondary .teachers. Moreover, they are derived from a major 
fract^^ t bu6 not all of the AACTE member institutions, ; and so the totals 
deviate sbm^hat fro! those found for all institutions, (The 1973-1976 deciin 
for this set totals 28 percent, whereas that for all AACT" members was 34 per- 
cent • )■■■-• J ■ ' . < . ' 

, ■ / * # / > r 

With these cautions. in mind, -It may be deduced from Table 5 that the "Sun 
Belt" shows |he smalle^ declines, while the Plains and Great -Lakes state/ 
have cut Back far more drastically than realized from national statistics, 

■'.It was. decided not to compute statistics for California because of a 
jium|er of ai^alles in' the jlata for several large institutions; inconsistencies 
from year to year in these cases were so grteat that the original data were sus- 
pect. Since California^witt/its very iar^e population, would constitute mbst 
of the weight for the Far West region, no figures are presenteVfo^rnV region 
as well. It should be^ mentioned, however, that all the other states in that 
region showed very large declines, with an index of 53 (Alaska) to 70 (Oregon). 

^ Individual states show wide variation, but the 3jm .Belt— Midwest contrast 
is consistent. The P extremes are given in Table 6, * 

i 

= ' ' ■ • I 

The states" Alaska, Hawaii, Nevada, and Wyoming ail had indexes smaller 

than 60, but, are not represented in Table 6 because each produces' negligible 

amounts of new teachers relying principally on one Inst itution . in each state 

; ■ • 

/ 



"' ' . ■ r - (a) 

Table 5, Regional declines In beginning teacher output % 1973-1976 



- - (C) \ r - ' - . (b) 

; Region J J ■ Index 



Great Lakes . , 63 



Plains 



65 



Rocky Mountains \6& 

New England • 72 

Mideast " . 72 

Southeast „ ' * g2 



Southwest 



85 



Far West - "not determined 



a, Source: Unpublished statistics supplied by the American Association of 

. ■ " - , * .."^w* 

Colleges for Teacher Education, 

it- 

b. 1973 output t 1976 output x 100 ^ 

c* Regional groupings: , - ... 

Great Lakes: Illinois, Indiana, Michigan, Ohio, Wisconsin . 

Plains: Iowa, Kansas, Minnesota, M 5 sour i, Nebraska, orth Dakota, 

South Dakota 

Rocky Mts. : Colorado, Idaho, Montana, Utah, Wyoming 

New England : Connecticut, Maine, Massachusetts, New Hampshire,^ Rhode 
~~ Island, Vermont 

Mideast: Delaware, District of Columbia, Maryland, New Jersey, New^ 

York, Pennsylvania 

Southeast : Alabama, Arkansas, Florida, Georgia, Kentucky, Louisiana, 
Mississippi, North Carolina, South Carolina, Tennessee/ 
West Virginia, Virginia 

Southwest : > Arizona, New Mexico, Oklahoma, Texas 

Far West; Oregon, Washington, Alaska, California, Hawaii, Nevada 
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States with grfrttest and least declines in beginning teacher prbduc- 
^ j tlon, 1973-1976 



Table 6 # * States with 



Stat e Index 



^ South Dakota ♦ ) \ 53 

* North Dakota M ; , 55 

Kansas ^ ' ■£"*"'' . 60 

Ohife^/ . 61 

- . .' Indiana t 52 

f Illinois ^ 53 

Michigan 63 

New York . 3 53 

Colorado *63 

. Utah,- - . • 64 

Iowa •* . 66 

West Virginia ' 66 

Kenttfcky 67 

^ Missouri 67 

Nebraska - 67 

Florida ' 83 

New Mexico 83 

Georgia * - 84 

Arizona 87 

Texas - 1 87 

New Jersey - 89 

North Carolina' ^ 89 

South Carolina , 91 

Alabama 94 



% - Theie twd't'a^Les illustrate^ the remarkable shift now. pccurrfifg in thig 

counCTy on cejkter^ of influence, In 1973 the five Great Lakes^ states % yfMBe 
universities were among those with the largest teacher enrollments in the 

country, produced more teachers (53,552 for the institutions counted here) 

. 3 " - ' /* : 

than any other region. The * twelve Southeastern states .were J second with 

/ / '**"'.. 

46,772 new teachers, In 1976 the Southeast but-produced Great Lakes by 4500. 

Texas was among the large producers in 1973, ranking fourth, It is now first. 
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™5eience- Teaching as a Sppcial Case ' 

The foregoing applies to teaching as a whole, Data on specific" disci- 
plines and the teachers of those disciplines" are rarely found. In the absence 
*bf more precise information, the best assumption is that science teachers : 
follow the general tren^B, 

That fewer new secondary school science . teachers are being hired> now as 
compared to the/ early 1970$ cart be seen in the case # of 'the State of New York, 
Most beginning science teachers in that state receive their baccalaureates 
from institutions that have authority to recommend provisional certification 
to the state, (Permanent certificates require- specif ied amounts of graduate 
credits ^ to be gained within a stated .period of timd.) The number of provi-/ 
sional certificates issued to graduates of such institutions in four fields * 
of science teaching reached a peak of 701 in 1973, Of these; 134 (19,1 per- 
cent) found teaching jobs in their specialties in New York State within ,the 
year following graduation. By 1975 only 570 graduates received provisional 
certification in these science teaching fields, and only 70 (12,3 percent ' 
found teaching jobs in their fields in New York State w|thin cbe year, lot 
mathematics the peak year was 1971, with 1022 provisional certificates and 
424 -persons (41,5 percent) finding math teaching jobs in the State within .the 
year. By 1975 the number of provisional certificates had dropped to 715, with 

only 125 graduates (17,5 percent) finding math teaching jobs in the state 
(2 7) - ' " 

within the year. These statistics cover only jobs found within the state 

within one year* and do not reflect placements in -other states or in^later 
years for these graduates. They do indicate however, the condition of the 
teacher employment market In New York, 
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Table 7* New York 'State teacher certifications and placements, 1971-1975 



Tercent^ Placed First Year 



Teaching Field 


1971 


Peak 


Year 


1975 


1971 


Peak Year 


1975 


Sciences * 


"576 


701 


(1973) 


570 


17.0 


19,1 


12,3 " 


Mathematics^ 


««2 


1022. 


(1971) 


715 


, 41,5 


41,5 


17,5 




1972- : 


,2072 


(1972) 


1212 


' 25,3 


~*&r:ziy,ir**- t - - 


12.2 • 


Social Studies 


2198 *■ 


2376 


'(1972) 


1348 


14.6 


U.7 


6.0 


Vocational Programs* 


1189 


1226 


(1973) % 


1052 


43.1 


40, -6 


26,7 ' 


Special Ed/Handicapped 


450 


1 338 


(19/5) 


1338 


20,0 


7,2 ' 


7.2 


Elementary Ed 


8682 


926*5 


(197^) 


8667 


27.5 


23.7 


6.3 








% 


. J 








All Fields * 


19496 


.51824 


(1973) 


18197 


27.7 


21.9 

1 * ? 


9.8 



*The sum of Home Economics* Industrial ^rts, Business Edue^tienj Business and Distributive Education, 
Trade Subjects and Agriculture. 1 
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These figures Indicate that science has been in a depressed condition in 
New York at least since 197^, arid getting worse. When compared with other 
academic fields, science started at a lower level (with the exception of 
social studies, for which the situatiop has long been desperate), but now 
all seem to be in 4n absurd position with respect to rates of hiring the year 
after graduation, * Vocational programs %re in the stron^e*t position in New 
York! both as to numbers enrolled in teacher preparation and percentage of>% 
"placements. Elementary education may be . described as in a state .of dis€tstf r s 
The totals for all fields reflect the very high numbers of. elementary teachers 
in training* although the" total seems fairly representative 5 of the entire 
picture. Placement of 1 teachers of special education and the handicapped does 
riot appear to have been accelerating in this state to the extent other studies 
have reported in the nation at large s and the growth in number of provisional 
certificates for these ' specialties Issued between 1971 and 1975 raises some 



interesting questions. 



>th the reck: 



■ These numbers document both the reduced hiring of new- teachers in science 
and mathematics and also the decline in production of new teachers. For this 
northeastern state the statistics illustrate the word^of-mouth reports from 
other sfcdtes in the pppul^us^ eastertt^half of the country* 

^ In 1975 the American Association for the Advancement of Scienc^ undertook 

an informal survey of pre-service teacher production, in conjunction with 

another study* Many of the largest teacher training institutions in the 

dpuntry those traditionally producing large \imb f s of science teachers a,nd 
J / ,. ( 

'in the aggregate educating the vast majority o ? ie nation's new science 

teachers* were asked atout recent trends , Responses were fragmentary, because 

in many cases the recipients of this questionnaire couH not conveniently pro*- 

vide comprehensive data^on the entire science teaching situation in their large 

institutions. Nevertheless ? a large proportion of the major producers , showed 

(28) 

very significant declines since 1970, 



Experienced teachers are moving around less, keeping their teaching jobs 
whenever the alternatives to teaching are less attractive (e.g., during the 
economic climate of the 1970s), and retirements are thus confined to the oldest 
segment! of the teacher population, At the other end of the spectrum, popula- 
tion declines and fiscal exigencies are ending the expansion of the science 
teaching .force * New teachers finding it exceedingly difficult to, find 
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work because of the current surplus of beginning teacher applicants, and very 
few young teachers are being added to the staff, Obviously the stage is set 
for a progressively aging^Caching population. As- -NCES- states i 

* With additions of young teachers greatly reduced, the composition of 
the teaching force can be expected to change, F3^fs% s it will show 
t u an increasing chronological age and more years of experience, Furrjier* 
^. more, DecauS'e 4 most salary schedules reward seniority 9 the average 



salaries of teachers may rise even if there are minimal changes in 

■' \ (29) 
current salary schedules. * 



The Rand study puts it more bluntly t "In sum» it appears that if and' 

when the surplus ends, the inert i^ in the system will lead to the almostf 

(30) 

immediate onset of a teacher shortage." 



This statement reveals a possibility not widely publicized, that t*he 
interplay between an aging teaching staff with a large proportion reaching 
retirement age in a short period of time, prolonged freezing out of young 
would-be teachers and their eventual discouragement to the point of refusal 
to enter into preparation programs, and a consequent. drastically lower rate 
of teacher product ion pleading to termination of many teacher programs, might 
well wind up in a critical shortage of classroom teachers who are properly 
qualified. It can be shown that^igh school science Is in a particularly 
vulnerable position. 

The Rand analyses do not deal with single disciplines taught at the 'high 
school level, but they do Imply a differential effect on supply and demand 
according to disciplines, Science teachers .are likely to be affected more 
seriously than are teachers in general by this^combinat ion of expected retire-, 
ment (plus other losses associated with an aging population) and reduced supply 
of new teachers. As a group they are somewhat older than* those in most other * 
disciplines, for their numbers did not swell as much during the 1970s with new, 
young bachelor 1 s degree holders as did the ranks of English and social studies 
teachers, This can be documented by close examination of statistics from 
several sources: 

s 

a. The series of reports Issued by NEA on teacher supply and demand 
through 1973 revealed the relative expansion of the teaching 
force In secondary school academic fields between 1950 and 19)2, 



(Later NBA reports are less -complete . ) Science, grew far less 

than most fields, both in production of pre-serVice teachers 

(an increase of only 21 percent for science compared with 180 

nercent for all secondary fields) and in numbers of teachers 
/ (31) ' • 

hired. The same^ publication offerk age distribution for 

all secondary teachers (see Table 8), 



b, 



A sampling of sciencejteicher characteristics and curriculum ^y 
Schles finger, Howe, "elfcal at Ohio State University in 1970-71, 
Age distribution og science teachers is significantly different 
from that of other secondary school teachers (see TabLe 8) » 



A report by NEA on their latest periodic survey of teacher 
characteristics and attitudes issued late in 1977 shows that 



A 



during 1975-76 the, median age of secondary teachers in general 

was 33, but that for sjjieifce teachers it was over 36, The average 

number of yeWs of teaching experience fofr all secondary teacher^ 

4 - * * (32) 
was found to be nine, and to be experiencing a downward trend. 



d. A^lprelirtinary report on a survey of science 3 teachers during 1976-^., 

77 performed for the National Science Foundation showed the average 

years of teaching experience far- science teachers to be 11,5, 

(33) 

fortunately, age data were not collected. 




The ageXdif f erent=ial for* science teachers is shown in Table 8, To project 
theseV, figures to 1985 .requires sqmg Assumptions about the factors that contri- 
bute to growth of the science teaching force, turnover of the existing teacher 
population^ and consequently the age composition of the science teaching popu- 
lation in 1985, Then we may judge the extent to which present trends in the 
supply/demand process might, if extended to that time, remain appropriate or 
create problems* .... 



labia 8, 



Ages of secondary schools teacher^-i^TQ-Tl 

; : j. ■ £ 



Below 30 

30-39 

40-49 j 
50-59" j ( 
60 and ovdr 



All Disciplines 



(a) 



Science Teachers*. 
r (Excluding Mattf) - 



38,7%' 

25,9% 

18.6% 



16,81 



a, Gra^beal, op c^,t , , p. 42. 



29,3% 



32,2% 
22,9% 

* * 

12* 2% 
3,4% 



'15.6% 



b. From Schlessinger , F . *R . ; R # W # ftowe, et al y A Survey of m Science Teaching 
* in Public Schools of the United States (1971) Volume 1 — Secondary Schools , 
(Center , for Science and Mathematics Education, Ohio State University, 
Columbus, Ohio, 1973), n, 87, *! ' 

; 9r 
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Concerning size; of the secondary school science teacher forqeV there is 
no evidence of significantly increased science enrollments, a factor that 
could ereate demand if. it should occur. On the contrary, a recent report by 
Ohio Statu University Lnd ic&tus some decline in course enrollments, at least 
in those tradft fchally considered to be science courses, This^should 
lead to a small contractiba in the total numbers of teachers needed^/for science 
in the near future, Both because of declines in the size of the high school 
student population and in the percentage o^ students enr^led^ in science courses 

. * * * 

With these trends staring school system decision-makers in their faces, 
there is no alternative to the following measures^to reduce the number _of 
teachers to those supportable under class size requitements • (a) in systems 
witp a relatively young teacher force and a declining science enrollment, some 
teachers may be furioughed or discharged— those with least seniority, who will 
almost carta inly be the youngest; ^(b) where teachers are considerably older, 
and no expansion has been possihie^or several years (the northeastern quadraffE \ 
of th^ ^ountify and the Plains states will have many sucttf districts) vacancies 
caused by teachers retiring or otherwise leaving the^system *will not be filled; 
(c) where school pidl'icies or u^ion contracts provide absolute preference for 
retention based on seniority, science teachers may find themselves shifted to 
other subjects, or teachers from other subject areas may be detailed to teach 

1 

science, J 



Each of the foregoing possible measles leads to either dismissal or no ^ 
employment for the recent science 'teac^r graduate, at least for the period 
Beg inn ing around 1976" anci lasting to the end of the 1970s, There will undoub- 
tedly be exceptions, school districts that will be recruiting new or experienced' 
science teachers, but they will not be a significant factor for 'the next couple 
of years. The net. resuk of declines in student population and enrollment's 
seems to be tjhv freezing /out of younger teachers .and retention of t\ie more- 
experienced,' who ^include/ a u core^f decidedly older men and women, 



The 'student /teacher ratio/ in science classes is almost certainly not going 
to decline, despite NCES projections that a trend toward reduction of this fac- 
tor since the 1950s will continue indefinitely, The present fiscal picture of 
strained resources, inflation, and ' annually increasing teacher salaries leads 
inevitably to an expectation t hM the ratio will increase rather than decline, 

V . f 
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Here again the newly certified teacher will be penalized, for the ratrio may 

be ine^fiSeB by failing to replace teachers leave or by releasing ^he 

non-tenured if there is a crisis situation, *For reference purposes, from 

Schlessinger and Howe it can be deduced that the median high school science 

class in 197Q-7J. had about 24 students, 3 This may be compared with the 

NCES statistic of pupil/ teacher ratio of 19,8 for public secondary schools 
(36) 

in that year, ? A survey of _ teachers during 1975-76* *by the National Educa- 
tion Association showed that the average secondary school academic subjee^ 

classroom had about 25 pupils, down from 26 in 1971. f37 ^ The NCES pro lection 

f381 - 
for that school year was 18 # 6, * . 

If, however, no 3 further growth is expected^ in the total numbers of science 
teachers befwe^n- now, and 1985, apparently there Was some growth between 1970 
and the preynj^Sate, The b&f available estimates of this at theN^resent tfime 
are the NCES statistics published in 1976, which show total numbers of class- 
room teachers separately for elementary and secondary schools, with prof Jtet ions 

(39) ' 
up to 1984, ; These figures indicate that any growth in the total secondary 

- teaching force took place by 1976, and by now the numbers of teaehers\re drop- 
ping back to the 1975 level, FronN 1970 to 1975 there was a total growth of 10 
percent for ail fields. Assuming that all increases could be ^attributed to new 
B*S, graduates, that is, to those fortunate few young people who were placed at 
an average age, of 22 immediately after graduation, and that all these remain in 
the system until 1985, they all will hjt in the age category 30*39 by then* 
Indeed, half or better will be at least 35 years old, ' It will also be assumed 
that this rl^e applies to science teachers as part of the secondarV school 
teaching population, Therefore, the category of 30-39 will be larger by 10 
percent of the size of the 1970 science teaching staff, 

* ... t 

1 ^Some reduction in size of the teaching staff Is to be anticipated between 
'now and 1985 because of student enrollment declines* It is assumed that this 
will be accounted for by retirements .of older teachers and reductions in force 
from among ^he teachers with least seniority, those who ^oday are below 30 

A" \ " ' ■ 

The reduction will bring the teaching force to approximately &&{7 percent ,. 

of its 1975 strength, fhis will be handled mostly by attrition, that is dis- 
appearance from the force of the teachers who were 50 and over * in 1970, since 
by 1985; they will be fore than 65 years old. Any exces/ of retirements over 
attrition will lead to replacement of young teachers. In practice there will 

^ 3 V 
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"be ai combination of attrition and reductions in force and all other teachers 
will age 15 years between 1970 andNj985 t On balance for the entire teacher 
population the distribution for age groups* should be as represented in Table 9. 



V. 



In support of these assumptions, there are reporta from ERIC/SMEAC that 

recently the averaie'^ge of science teachers seems to have increased about 
(40) 

*on%yyear per year, 

\" 

In this projection, not only is over 56 percent of>the science teacher 
population over 45 years of age, *but most of the rest are over 35, The con^ 
sequences of a teaching force with almost one-fourth over age 55 should be 
considered very seriously* Losses to the system would be staggering within 
a few years. If the replacement pool is nearly empty, the dire predictions , 
of quality loss in science teaching may come true, The fssue then revolves 



around the capacity of teacher training institutions to respond to the demands 
for qualified new teachers when the e^ll is sounded. 

That prospect is not favorable, As the size of. the teaching force 
diminishes teacher training will decline* first because of student loss of 
interest and then because lower head-counts and full-time equivalents (FTE's) 
inevitably lead to curtailment of the teaching program and faculty by the 
college administration. Even though education departments are seeking to 
compensate for loss nf undergraduate enrollments by expanding their in^servicie 
teacher activities and through other entrepeneur ial devices, the outlook is 
pessimistic* for teacher training programs and faculty f»r the next five years 
or more. 

If the demand, for science teachers should increase im 1985 and thereafter, 
the atmosphere in teacher preparation institutions will have to permit expan- 
sion and recruitment of students well in advance of the year of demand, It 
takes four to five years of undergraduate preparation to graduate' a qualified 
j science teacher* The entering freshman class of 1981 is a likely target for 
M turrv-around 1 ' recruiting* Groundwork for such a change in attitude takes at 
least two years for policy re-direction and institutional 'budgets to reflect 
the new priority. Are the teacher training institutions willing and able to 
start preparing for the future in 1978 and 1979? 
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.' c In- this paper it has/been necessary to assume a great deal and at ^ fines 
to make estimates beyond any verifiable, current data systematically collected, 
^Continuing periodic monitoring during *t he se unusual years is necessary for such 
important variables as* sige of the teacher work forcej age, distributibn of ; 
teachers; retirement rates and other teacher termination rates student/ 
teacher ration- for ^a&tua-l- elaa nes ra t hyr- than for -arbitrarily calculated 
indices of students to total prof ess iqpal- force; numbers of vacancies filled ' 
each year, as well as vacancies unfilled: subject matter ^enrollments ; and demo- 
graphic characteristics of newly hired teachers, \A11 of the foregoing are 
needed by subject area taught. Statistics such as these would- keep the nation 
abreast of the demand for teachers. V 

On the supply side of the equation it is not difficult to monitor" the 
annual production and placement, %y subject taught s of new teachers. In 
addition, changes in institutional capacities to train teachers should be 
closely watched, since there is reason to believe that extensive attrition - 
has started, * , 

These *two essential elements fdr policy planning, embodying teacher demand 
and supply are the responsibility of NCES . 'For the first time this year (the • 
1977-78 school year), NCES has surveyed local school districts for position 
vacancies at the beginning oT the school year, and the numbers sought but for 
which no suitable candidates could be hired, NGES hopes to make this a 
biennial survey . Publication date should be some time in 1978, They also 
have established a, bienp^al survey of teacher placement of recent graduates* J 
4oth of these surveys are by teaching field. The information should plug some 
of the gaps in our present knowledge. 

Every effort should be made by the committees 'of higher education and the 
professional disciplines to encourage NCES in these monitoring functions, How,^ 
ever, the science teaching profession itself has its own needs for data, and 
should be prepared to supplement the more general efforts 6f a national govern- 
ment agency by keeping close watch on its own subject areas. 

The reserve pool of persons already qualified as teachers but not pre= 
sentiy .employed is a mystery, today, and will be even more unfathomable with 



each ^passing year,- Presumably the reserve pool of tecience teachers will 
decrease in size over th^years-.as numbers of new teachers' prepared and * 
unable to find work also decrease* After 10 or 15 years of surplus on the 
supply side, how many of those who were once ready to teach will still be 
willing and available? There have been predictions of a surplus of Ph,B, 
scientists, and some experts have implied that these will find themselves 
in the secondary school teacher reserve pool. Will they actually be 'avail- 
able? In fact, is 'this surplus actually deve^ping &s forecast to 1978? 
^Recent data indicates an^increase in empl oymentSrates for Ph.D, f s . In addi- 
■■- tldn, kre research-trained -Ph ;TT.- j b a '8Utt£Vi€~gth'ufr f 6 r high school teaching? 



~ "~ The effects of a potential teacher shortage on the science and mathematics 
education of minority groups should be examined s as well as the. long-term 
effects of the current fiscal emergencies faced by- political jurisdictions with 
large numbers of minority group students and other disadvantaged. When teaeh- 

\ ing staffs aru reduced, minority education is often the first to suffer. When 
shortages develop, there is a tendency to raid schools that are considered 
less desira The school wi5h a preponderantly minority population may be 

the' first to lose in the exaggerated cycle of glut and scarcity with which the 
nation is faced, 

^0«e element that should be stressed at this time is the/ appropriate posture 
for science teaching departments in teacher preparation institutions. Student 
enrollments are down, and it hardly seems to be the time for an aggressive look 
toward the future. Nevertheless s a year will, come when increases in students 
seeking teaching careers are necessary , and when recruiting will be required. 
That day is closer than many realize. Preparing for 1985 takes lead time. 
The incoming freshman class o| 1981 i$ the likely target and the institution 
must be prepared sufficiently in advance to accommodate an increased enrollment, 

/ - 

What should be the content of .the teacher preparation program in science 

, ** 

education for the 1980s? Are the appropriate models now in place? Is develop- 
ment currently going on so that the, training envisioned for the 1980s will suit 
the schools and environment of that t line? Science and teaching programs 
adapted to the 1960s are unlikely to be adequate for the next decade , and many 
of our teacher preparat Ion colleges and universities have not been in a posi^ 
tLon to reconsider the program because of the series of crises of the last five 
years. 

'4:: 
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This is^the year to re-examine science education preparation for the 
beginning teacher and the in-service teacher, looking ahead to the remainder 
of the century. With smaller enrolments some experimentation is justified 
in anticipation of an upturn ahead. Far from pessimism at the succession of 
discouraging events in the recent past, science teaching can treat the bottom 
of the cycle as a take-off point for renewed plans and a bright future* 
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POST SCRIPT 



As this paper Ls being written, evidence is now appearing of another kind 

of development that may make trend analysis based on past years completely use- 

V J 

less, and require continuous monitoring even more urgently. An article in the . 
January 25* 1978 edition of the Washington Post speaks to the recent phenomenon 
of teacher disgust with Important aspects of their >ohs, and their willingness 
to take jobs in other fields, even to the extent of refusing opportunities to-, 
return to teaching after being furiou^fhed or to accept appointments for which' 
they are eligible. The New York City Board of Education found that of 17,500 
teachers who had been laid off, about 12,000 were no longer interested in a 
teaching career. Conditions of employment and atmosphere in the schools seem 

(41) 

to be causing disaffection among both experienced and relatively new teachers. 

This article mentions the plight of New York City, The shortage of science 
and mathematics teachers has already hit that city. New York's experience may 
be the forerunner of a new crisis In the schools based on the unavailability of 
sufficient numbers of qualified teachers in both the In-service ranks and the 
supply of beginning"~teachers. It may even affect the reserve pool. The problem 
stems from the growing social and economic problems of school districts, espe= 
etall.y in the large cities hut not excepting Hie suburbs and even rural areas* 

A recent .survey by the National Education Association (NEA) documents some 
of these attitudes, Every five years NEA has been M taking the 1 pulse" of 

teachers covering their attitudes as well as some vital statistics of demo- 

V 

graphic nature. The 1975-76 survey , just published, shows much dissaf f ec t ion 
among classroom teachers, and a greater than expected loss of highly exper- 
ienced teachers in the Last couple of years, However, the number of teachers 

(42) 

in their first or second year of teaching lias dropped to an a 11 -time low, 
Troubles mav bo piling up. 
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SUMMARY 



Although a surplus of high school science teachers may still describe the 
supply /demand situation for 1978 and 1979, much evidence points to an imp end - 
ing shortage of science teachers in the 1980s. Unprecedented developments in 
. the economic and social factors affecting the schools In the last ten years 
have upset the traditional system of teacher supply and demand, Very - few 
newly certified teachers 1 have been hired for high school academic subjects 
itt* the last five years because o£ school population declines and local fiscal 
problems, Teacher^urnover has been sharply reduced, The result has been an 

r 

aging, static teacher population, Separate statistics for science teachers 
apart from teachers in. general are often riCt available, but combinations of 
'information from several sources seem to confirm that the adverse trends for 
teafchers in general are at least equalled in science*, For example , the average 
age of high school science teachers is greater than that of secondary teachers 
in general, and they tend to be more experiencedi 

As they reach retirement age a large number, of the present teacrring force 
will be ready to leave, but their replacements may not appear because of still 
another concomitant of the same social and economic trends — a drastic reduction 
in production of beginning high school science teachers in this decade. Since 
1973 the output of high school teachers in academic subjects has dropped hy_ 43 
percent , and the/tiownward trend is apparently continuing. Declines ..have been 
greatest in those states with institutions; that traditionally have produced 
the largest numbers of teachers-- the Great Lakes states, A similar decline is 
seen in the Flnrins states. The Southwest ^ and Southeast, on the other hand, 
have showrV/only moderate .declines. The drops in teacher production have been 
accompanied by loss of teacher training capacity in colleges and universities, 
since those institutions are also confronted with fiscal problems, and lack of 
placement for tdaching graduates seems a good reason, to cut back on pre-serviee 
programs, A likely result is that teacher preparation institutions will not be 
able to supply new teachers when the demand for thejn^jyjddenly reappears, A 
cycle of shortage, glut, and again shortage seems to be characteristic of 
teacher manpower in this country. 

Statistics from a variety of sources are examined in .this paper. It is 

/ " 

shown that the projections of teacher supply and probably teacher demand issued 

•J,, 
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by the National Center for Ed atlon Statistics t (NCE5) have been -very mislead- 
ing* and "at times helped to fuel the problem. Quite recently NCES funded a 
study of teacher supply that documents L he drastic declines already gathered 4 
from other sources . NCKS has a] so begun to collect de^t.a on teacher vacancies 
filled and unfilled in local school districts, but results are .not ye t^ava li- 
able , 

i 

More detailed information is needed on how these interacting factors are 
n*^/ affecting science teaching in the schools. Quality considerations for both 

the present ant! the near future are of paramount importance. Supply of com- 

- ■ 4 

potent teachers for the classroom and their placement are key elements in such 
an examination, 

VgTy recent ev idem: e .'has come to light that a shortage of science teachers 
may^ already he appearing in special situations. 
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